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http://dx.doi.org/10.1016/j.jmu.2013Background: Transvaginal ultrasound (TVUS) can detect intrauterine benign focal pathological
mass lesions such as polyps and measure endometrial thickness (ET) in patients with or without
abnormal uterine bleeding (AUB). Our study assessed TVUS images for evaluating and
measuring benign focal intrauterine lesions.
Patients and methods: This study retrospectively analyzed symptoms, ultrasound findings, and
final histopathological reports for 184 women who underwent operative hysteroscopy in 2011
at a single medical center in Taiwan. Patients were chosen if their TVUS images showed benign
focal intrauterine pathological masses.ng authors declare no conflicts of interest.
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38 P.-Y. Yang et al.Results: Sonographic reports corresponding with hysteroscopic pathologic examinations were
reported in 184 patients. There were 36 patients with positive sonographic reports that did
not correlate with their pathologic examination results. Another 36 patients, however, had
negative sonographic reports but positive pathologic examination results, with a sensitivity
of 72.9% and positive predictive value of 72.9%. An ET cut-off value above 9 mm had a poorer
sensitivity (74.4%) for detecting focal benign intrauterine lesions and an ET cut-off value above
8 mm had a higher sensitivity of 86.5% for detecting focal benign intrauterine lesions. In the
AUB status group, calculated Chi-square test (c2) results showed that the intrauterine benign
focal lesion detection rate did not change statistically even after controlling ET.
Conclusion: TVUS had a sensitivity of 72.9% for diagnosing focal lesions. An ET  8 mm had a
lower sensitivity for diagnosing benign intrauterine focal lesions. In our retrospective study
group, AUB was not a good predictor for diagnosing focal intrauterine lesions even after treat-
ing ET as a fixed variance.
ª 2013, Elsevier Taiwan LLC and the Chinese Taipei Society of Ultrasound in Medicine.
Open access under CC BY-NC-ND license.Table 1 Histological classification of uterine abnormal-
ities in our study group.
Histological diagnosis Number Percentage Cumulative
percent
Functional endometrium 48 26.1 26.1
Polyp/polypoid change 3 1.6 27.7
Polyp 130 70.7 98.4
Hyperplasia 3 1.6 100.0
Total 184 100.0Introduction
Endometrial lesions, especially polyps, are increasing being
discovered more often than was the case previously because
of the widespread use of transvaginal ultrasound (TVUS).
Owing to technical improvements in ultrasound technique,
easy access and visualization of endometrium is quite com-
mon [1,2]. Menorrhagia, postmenopausal bleeding, inter-
menstrual bleeding, and infertility are related to endometrial
lesions such as polyps [1]. Previous studies have reported that
the prevalence of uterine polyps increased with age [3,4],
and that complex hyperplasia and endometrial polyps appear
more infrequently than endometrial polyps alone [5e7].
However, very limited information is available on the fre-
quency of polyps in the general population [1,2,8]. The
relationship betweenmeasurement of endometrial thickness
(ET) and intrauterine pathology, especially in polyps, has not
been documented thus far [9e11]. This study aimed to assess
the diagnostic value of TVUS formeasuring ETwith orwithout
abnormal uterine bleeding (AUB) and for detecting intra-
uterine benign focal pathology after hysteroscopy.
Patients and methods
This retrospective study was conducted at Changhua
Christian Hospital, a medical center in Changhua, Taiwan.
Between January 2011 and December 2011, a total of 272
women had hysteroscopic removal of foreign body or
received polyp procedures, correlating with the Taiwan
health insurance system operation code 80422 B.
We reviewed chart records and excluded patients who
only underwent operations for missing intrauterine devices
and cervical polyps; patients without either detailed so-
nography data or final pathology examinations were also
excluded. A total of 191 patients were enrolled in our
study, and all had been referred for this operative proce-
dure because of either increased ET with or without AUB or
a highly suspected endometrial polyp on TVUS. In addition,
we excluded patients with uterine tumors and endometrial
malignancies. Results of the histopathological analysis
(n Z 184) are presented in Table 1.
Ultrasonographic examinations were performed using
5e7.5-MHz transvaginal probes (Voluson 730 Expert/Pro; GEHealthCare, Kretztechnik AG, Zipf, Austria) and sonography
systems (Philips HD 11XE; Royal Philips Electronics, Amster-
dam, the Netherlands). Four sonographers performed the
TVUS examinations; the youngest one had 5 years of gyne-
cologic ultrasound experience and the oldest had 20 years of
gynecologic ultrasound experience. While performing the
TVUS procedure, an image of the thickest part of the Ante-
rior–posterior (AP) bilayer ET was taken in the sagittal view
and the ET echogenicity was noted. Lesions were measured
or marked on suspected polyps or intrauterine benign focal
lesions when there were different echogenicities.
All patients received hysteroscopy using a bipolar
(Johnson & Johnson, New Brunswick, NJ, USA) or unipolar
(KARL STORZ, Tuttlingen, Germany) resectoscopes under
general anesthesia. The operator was aware of the TVUS
findings. The location and numbers of intrauterine pro-
jections were noted. Focal lesions were resected into one
or several pieces to pass through the cervical canal. All
histopathological specimens were sent for examination and
classified according to the World Health Organization
criteria [12] using the histological report gold standard.
Statistical analysis
The sensitivity and positive predictive value (PPV) were
calculated, providing information on post-test probability.
Confidence intervals were calculated with 95% intervals and
the Chi-square test (c2) was used for univariate analysis. A
value of p < 0.05 was considered statistically significant.
Statistical analysis was performed using the SPSS software
package (version 18.0; SPSS, Chicago, IL, USA).
n = 184. 
AUB = abnormal uterine bleeding. 
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Fig. 1 Age, menopause, and distribution of symptoms in our
study groups of patients.
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A total of 184 patients were recruited in this study. The
mean age of the patients was 40.4 years (range: 23e74
years); 170 (92.4%) women were in premenopausal stage
and 14 (8.6%) were in the postmenopausal stage; 123
(66.8%) cases exhibited AUB symptoms and 61 (33.2%) did
not exhibit AUB symptoms (Fig. 1).
There were 108 patients who had sonographic findings
corresponding with hysteroscopic pathology examinations.
In comparison, there were 36 patients with positive sono-
graphic reports not correlating with their pathologic ex-
aminations and 36 patients with negative sonographic
results but had positive pathologic findings. Both sensitivity
and PPV in our group for detecting intrauterine focal benign
lesions were 72.9% (Table 2).
Sensitivity and PPV for total numbers, premenopausal
numbers, and patients with or without AUB at different ET
cut-off values are given in Table 3. In our study group, the
sensitivity of intrauterine focal benign lesions for ET above
8 mm was 86.5%, but the sensitivity decreased to 74.4% with
ET above 9 mm. The results are similar in both the pre-
menopausal/postmenopausal groups and the groups with/
without AUB. These results indicate that ET  8 mm has a
lower sensitivity for detecting benign intrauterine focal le-
sions. The PPV for different ET cut-off values for all in-
dividuals in our study ranged between 69.9% and 73.2%,
showing that there was a fixed TVUS intrauterine focal lesion
detection rate in our hospital that was not related to ET.Table 2 Case distribution.
Polyp-patholo
() (n Z 51)
N % N
Polyp-ultrasound () 15 29.4 36
(þ) 36 70.6 97
Polyp-pathology means polyps proved by pathology and polyp-ultraso
*p value calculated by Chi-square test or Fisher’s exact test as approIn Table 4, we focused on comparing the intrauterine
focal benign lesion detection rate in two groups with ET
cut-off values at 7, 8, and 9 mm with AUB symptoms. Our
results, as calculated by the Chi-square test (c2), showed
that the detection rate did not change statistically (c2: 1.0;
p Z 1.0). Even after we confined premenopausal women
with AUB symptoms, the intrauterine focal benign detec-
tion rate in ET cut-off values at 8 and 9 mm did not show a
statistical change (p Z 1.0, 0.586; Table 5).
Discussion
This retrospective study aimed to assess the PPV and
sensitivity of TVUS followed by hysteroscopy in evaluating
benign endometrial focal lesions. Both the sensitivity
and PPV were 72.9%, similar to results from other studies.
For example, Guven et al [13] reported PPVs of 83% for
hydrosonography (saline infusion sonography) and 75% for
TVUS in women with AUB. Some studies have even reported
using hydrosonography as an initial investigation tool in
cases of AUB [14]. Jansen et al [15] also reported that
diagnostic hysteroscopy and saline infusion sonography are
equivalent diagnostic tools for detecting intrauterine my-
omas and polyps. Under the current Taiwan national health
insurance system, hydrosonography is seldom performed,
although it can lower the false positive rate. Hydro-
sonography should be considered if there is some doubt
about the types of intrauterine focal lesions.
The cut-off levels for TVUS-measured ET reduced the
probability of benign focal lesions; however, they could not
totally exclude these abnormalities. In this study, the low
diagnostic accuracy excluded abnormalities with an ET of
9 mm in premenopausal patients, in contrast to those with
a diagnostic accuracy of 8 mm. We believed that this was so
because parts of the TVUS examination were performed in
the secretary phase; 26/36 patient case examinations had
an ET > 8 mm, with positive sonographic reports not
correlating with their pathologic examinations. Some in-
vestigators actually restricted the TVUS examinations to
the early proliferative phase of the menstrual cycle to
lower false positive rates [16], and we strongly agree with
this suggestion.
Some authors proposed that a cut-off level for an ET
above 8 mm could increase the possibility of detecting
malignant lesions in premenopausal uterine bleeding [7].
We also came to a similar conclusion in our study. In
reviewing our three excluded carcinoma cases, the TVUS ET
was reported as 0.88, 1.4, and 2.2 cm, respectively. Allgy
(þ) (n Z 133) Total (n Z 184) p*
% N %
27.1 51 27.7 0.751
72.9 133 72.3 d
und means polyps found by ultrasound.
priate.
Table 3 Sensitivity and positive value of endometrial thickness at each cut-off level for total numbers in this study, different menopausal status, and with/without abnormal
uterine bleeding groups.
Menopausal status Abnormal bleeding
Overall (n Z 184) Premenopause (n Z 170) Postmenopause (n Z 14) AUB() (n Z 61) AUB(þ) (n Z 123)
ET (cm) Sensitivity PPV Sensitivity PPV Sensitivity PPV Sensitivity PPV Sensitivity PPV
Cut-off (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)
0.4 97.0 72.1 97.6 73.1 87.5 58.3 94.9 62.7 97.9 76.7
(94.1e99.9) (65.5e78.6) (94.9e100) (66.3e79.8) (64.6e100) (30.4e86.2) (87.9e100) (50.4e75.1) (95.0e100) (69.1e84.2)
0.5 96.2 72.7 96.8 72.9 87.5 70.0 94.9 64.9 96.8 76.5
(93.0e99.5) (66.1e79.3) (93.7e99.9) (66.1e79.7) (64.6e100) (41.6e98.4) (87.9e100) (52.5e77.3) (93.3e100) (68.8e84.1)
0.6 93.2 72.9 93.6 73.1 87.5 70.0 89.7 64.8 94.7 76.7
(89.0e97.5) (66.3e79.6) (89.3e97.9) (66.3e80.0) (64.6e100) (41.6e98.4) (80.2e99.3) (52.1e77.6) (90.1e99.2) (69e84.4)
0.7 89.5 72.1 89.6 72.3 87.5 70.0 87.2 64.2 90.4 75.9
(84.3e94.7) (65.3e79.0) (84.2e95.0) (65.2e79.3) (64.6e100) (41.6e98.4) (76.7e97.7) (51.2e77.1) (84.5e96.4) (68.0e83.8)
0.8 86.5 73.2 87.2 73.6 75.0 66.7 84.6 66.0 87.2 76.6
(80.7e92.3) (66.3e80.2) (81.3e93.1) (66.6e80.7) (45.0e100) (35.9e97.5) (73.3e95.9) (52.9e79.1) (80.5e94.0) (68.6e84.7)
0.9 74.4 70.7 75.2 71.2 62.5 62.5 71.8 63.6 75.5 74.0
(67.0e81.8) (63.2e78.3) (67.6e82.8) (63.5e78.9) (29.0e96.0) (29.0e96.0) (57.7e85.9) (49.4e77.9) (66.8e84.2) (65.2e82.7)
1.0 64.7 69.9 64.8 70.4 62.5 62.5 61.5 63.2 66.0 72.9
(56.5e72.8) (61.8e78.0) (56.4e73.2) (62.1e78.8) (29.0e96.0) (29.0e96.0) (46.3e76.8) (47.8e78.5) (56.4e75.5) (63.5e82.4)
AUB Z abnormal uterine bleeding; CI Z confidence interval; ET Z endometrial thickness; PPV Z positive predictive value.
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Table 4 Comparisons of with/without abnormal uterine bleeding and final diagnoses confirmed with polyps with cut-off value
of 0.7 cm/0.8 cm/0.9 cm for endometrial thickness.
Abnormal bleeding
Overall AUB() AUB(þ)
ET (cm) Total Polyp % p Total Polyp % p Total Polyp % p
Total 184 133 72.3 61 39 63.9 123 94 76.4
<0.7 19 14 73.7 0.885 8 5 62.5 1.000 11 9 81.8 1.000
0.7 165 119 72.1 53 34 64.2 112 85 75.9
<0.8 27 18 66.7 0.480 11 6 54.5 0.504 16 12 75.0 1.000
0.8 157 115 73.2 50 33 66.0 107 82 76.6
<0.9 44 34 77.3 0.397 17 11 64.7 0.938 27 23 85.2 0.225
0.9 140 99 70.7 44 28 63.6 96 71 74.0
AUB Z abnormal uterine bleeding; ET Z endometrial thickness.
Ultrasound Accuracy in Detecting Intrauterine Lesions 41three cases had symptoms of AUB; however, these patients
were between 33 and 36 years of age. Another retrospec-
tive study assessed the accuracy of TVUS and diagnostic
hysteroscopy in diagnosing endometrial polyps and deter-
mining premalignancy and malignancy rates in asymptom-
atic women. Premalignant or malignant lesions with AUB
occurred in 3.2% of patients and were obviously related to
menopause [1]. We evaluated the reasons why patients in
our hospital with hysteroscopically discovered cases of
endometrial carcinoma are so young; these were mostly
perimenopausal or postmenopausal women with endome-
trial carcinoma who favored diagnosis by dilatation and
curettage. The preoperative impressions of these three
cases all were polyps. In 2011, there were over 40 cases
that received staging operations in our hospital.
In one previous report [2], the reported PPV for
detecting endometrial polyps was low in premenopausal
women but high in postmenopausal women. Because only
17 postmenopausal women were enrolled in our study, we
could not draw the same conclusion. However, we found in
our hospital that the detection rate for intrauterine focal
lesion using TVUS had slightly changed, although this was
not related to the ET. The 8-mm ET cut-off value effectively
detected intrauterine benign lesions.
Dreisler et al [2] found in a Danish population of women
aged 20e74 years that polyps were significant in women
without AUB compared to women with AUB. They
concluded that a relationship between endometrial polyps
and AUB was questionable. Another study reported intra-
cavity lesions and intramural myomas were more prevalentTable 5 Comparisons of premenopausal women with
abnormal uterine bleeding and final pathology diagnoses
with a cut-off value of 0.8 cm/0.9 cm for endometrial
thickness.
Endometrial
thickness (cm)
Pathology:
negative
Pathology
with polyps
Total p
0.8 <0.8 3 (2.7%) 13 (11.6%) 16 1.00
0.8 21 (18.8%) 75 (67.0%) 98
0.9 <0.9 4 (3.6%) 22 (19.6%) 26 0.586
0.9 20 (17.9%) 66 (58.9%) 86with AUB, but it concluded that small polyps are common
and frequently asymptomatic [8]. Our study results re-
ported that even adding symptoms of AUB still could not
improve the accuracy of diagnosing intrauterine focal le-
sions; there can be many reasons for AUB, especially in
premenopausal women. Therefore, unilateral symptom of
AUB cannot be considered a good indicator for detecting
intrauterine benign focal lesions, especially with polyps
[10,11].
Detection of a thick endometrium raises a clinical
dilemma of which strategy should be chosen. There is a risk
of overtreatment due to the high false-positive rate of ET
measurement on TVUS [2,17].
Our study had some limitations. The patients in this
study were selected according to our indications for endo-
metrial surgery under the Taiwan Health Care Insurance
System. These indications were chosen to identify patients
at greatest risks of abnormalities. Therefore, we could not
calculate the negative predictive value, specificity, or the
likelihood ratio. We could not arrange for normal patients
to receive operations under the current Taiwanese Health
Care System. Only relevant patients can accept operations,
which is another limitation of our study.
In conclusion, operative hysteroscopy with complete
polyp removal should be offered to symptomatic patients
and those with risk factors. In our retrospective study, TVUS
diagnosis of focal lesions, especially polyps, had a sensitivity
and PPV of 72.9%. Patients with ET above 8 mm had a lower
rate of detected benign intrauterine focal lesions that
appeared to be unrelated to AUB symptoms. We think that
the main reason is that ET was measured in the secretary
phase. Thus, each patient should receive an individualized
and detail management strategy before operation.References
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